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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 91, 98, 99 and 103-105 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Challener, IV (U.S. Pat. 5,414,678) in view of Kim (U.S. Pat. 5,240,581). 

Substrate 14 is preferably transparent, has very low birefringence, and is nominally 1.2 mm 
thick. Suitable materials include glass, polycarbonate, polymethylmethacrylate, and amorphous 
polyolefm (APO). (Column 4 lines 56-59) 

Dielectric layers 16, 20, and 24 preferably have an index of refraction having a real 
component, n, between 1.5 and 3 and an imaginary component, K, less than 0.2. Dielectric layers 
16, 20, and 24 may comprise silicon nitride (SiN), silicon carbide (SiC.sub.x), silicon oxide 
(SiO.sub.x), yttrium oxide (YO.sub.x), aluminum nitride (AIN), silicon aluminum oxynitride 
(SiAlON), or similar materials. Dielectric layers 16, 20, and 24 preferably have thicknesses 
within the range of 10-1 50 nm. (Column 4 lines 60-68) 

Recording layers 18 and 22 preferably comprise a rare-earth transition metal alloy, such 
as terbium-iron-cobalt TbFeCo). The Curie temperature of recording layers 18 and 22 may be 
varied by changing the amount of cobalt present in the alloy. (Column 5 lines 1-5) 

Reflecting layer 26 preferably comprises aluminum or aluminum doped with chromium 



(AlCr.sub.0.03) having a thickness within the range of 50 to 200 nm. As explained in the 
Background of the Invention, the addition of a second recording layer increases the storage 
capacity of the magneto-optic medium by just 50%, instead of doubUng the capacity, because 
the Kerr rotation of the up-down configuration is the same as that for the down-up configuration 
(both of which are zero). (Column 5 lines 6-14) 

With the medium initialized in the up-down state, the entire medium may be recorded with 
a recording field in the "down" direction using a high laser power. This records bits in the 
standard manner in the "up" layer while leaving the "down" layer in the erased state, even though 
it is heated above its Curie temperature. After recording the entire medium (or perhaps just a 
single track), the magnetic polarity of the recording field is reversed. A lower laser power is then 
used to record bits in the standard manner in the "down" layer without affecting the recorded bits 
in the other recording layer, resulting in independent information being stored in the two layers. 
By using the two read channels, all four magnetic states (up-up, down-down, up-down, and 
down-up) can be read simultaneously. (Column 5 lines 31-45) 

The difference between Challener, IV and the present claims is that depositing the silicon 
nitride layer by sputtering is not discussed. 

Kim et al. teach formation of a silicon nitride layer by sputtering in a nitrogen atmosphere 
for a magneto-optical recording medium. (Kim et al. Column 4 lines 10-22) The sputtering 
apparatus is provided with a sputter chamber that can house one or more magnetron sputter 
sources. (Column 2 lines 63-65) 

The motivation for depositing a silicon nitride layer in recording medium is that it allows 
for use of a layer with consistent refractive index. (Column 1 lines 64-68; Column 2 lines 1-2) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified Challener, IV by utilizing a reactive sputtering process to 
deposit the silicon nitride layers as taught by Kim et al. because it allows for use of a layer with 
consistent refractive index. 

3. Claims 95 and 100 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV in view of Kim as applied to claims 91, 98, 99 and 103-105 above^ and further in 
view of Kugler (U.S. Pat. 5,292,417). 

The differences not yet discussed is the use of AC superimposed over DC, feedback 
control and doping. 

Kugler teach a method and apparatus for preforming the method comprising a vacuum 
treatment chamber containing a target of ohmic conductive material. The target and a workpiece 
are supported by suitable electrodes. Superimposed DC and AC power is applied to the target to 
generate a glow discharge in the chamber in which the target is sputtered. Particles sputtered off 
the target react with a reactive gas in the space between the target and workpiece and the reaction 
product is deposited upon the workpiece. (See Abstract) 

It has been recognized that, principally, when reactive AC and DC sputtering a target of 
low electric conductivity, such as and especially as of Si, which is doped in order t o increase its 
conductivity, doping be phosphorus leads to a significantly lower tendency of arcing and splashing 
at a "poisoned" target. (Column 6 lines 63-68) 

According to the schematic illustration, a negative feed back control circuit for stabilizing 
sputtering and coating process is provided. It includes an actual value sensing device 22, 
including one or several sensors of the following, optical sensor, absorption-emission-fluorescence 
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spectrographic sensor, sensor for detecting light emission, plasma monitoring sensor^ discharge 
impedance sensor, partial pressure sensor. (Colunm 12 lines 25-37) 

The output signal of the actual value sensing device 22 is sent to a conditioning and 
evaluating unit 24, 26. After the signal has been conditioned, the actual value signal S is led to a 
difference measuring unit 28. Here the control difference relative to a preset rated value W is 
generated, which latter may be set by unit 30. (Column 12 lines 38-43) 

The control difference acts via controllers (not illustrated) for optimizing the control of a 
process value, i.e. the regulated value, and which reacts speedily. Preferably one or several of the 
following physical values listed below are used as the regulated value and are set by respective 
regulating means: DC power, AC frequency, AC frequency, AC frequency spectrum, ratio of AC 
power/ DC power, mass flow of reactive gas, gas mixture, mass flow of process gas. (Column 12 
lines 44-58) 

The motivation for superimposing AC over DC, providing negative feedback control and 
providing a doped target is that it allows for production of high quality coatings. (Column 7 
line 15) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have superimposed AC over DC during deposition, utilized negative 
feedback control and dope the silicon target as taught by Kugler because it allows for production 
of high quality coatings. 

4. Claims 96 and 97 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV in view of Kim and further in view of Kugler as applied to claims 91, 95, 98, 99, 
100 and 103-105 above, and further in view of Signer (EP 0 564 789). 
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The differences not yet discussed is applying a pulsating AC voltage and intermittently 
connecting the carrier to different voltage paths. 

Signer et ah teach a method of treating a workpiece in a vacuum atmosphere in which ions 
are produced and driven against the at least partially insulated surface (4) of a workpiece (2b) and 
cause electrostatically charged surface, a short circuit between the partially insulated workpiece 
and the other conductive surface is intermittently produced to neutralise collected charge on the 
insulated layer. The neutralised ions remain accumulated on the surface and are suitable for ion 
plating. In sputter coating and etching processes. (See Abstract) The Figures demonstrate 
providing pulsing AC power and intermittently connecting the carrier to different voltage paths. 
(See Figures) 

The motivation for utilizing a pulsating AC voltage and intermittently connecting the 
carrier to different voltage paths is that it avoids the need for expensive high frequency generators 
to be included in the circuit to neutralize the electrostatic charge. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art to have applied a 
pulsating AC voltage and intermittently connected the carrier to different voltage paths as taught 
by Signer et al. because it is desired to neutralize electrostatic charge. 
5. Claims 101 and 102 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV in view of Kim as applied to claims 91, 98, 99 and 103-105 above, and further in 
view of Takei et al. (Japan 59-73413). 

The differences not yet discussed is the deposition of silicon nitride in ammonia. 

Takei et al. teach a mixed gas of an inert gas such as Ar, etc. and a nitrogen-containing 
gas such as nitrogen gas or ammonia gas is introduced from the gas bomb 6 through the gas flow 



6 

rate regulator 5 and the pipe 4 to the vacuum container 1 evacuated by the vacuum pump 2, and 
sputtering is carried out by irradiating the target 7 consisting of siUcon or silicon nitride with ionic 
beam from the ionic beam generator 3 set in the container 1 . Consequently, the target is 
irradiated with nitrogen ion or ian ion of nitrogen atom-containing gas, to form an insulating 
material of thin film consisting of substantially amorphous silicon nitride. (See Abstract) 

The motivation for utilizing ammonia to sputter is that allows the formation of a film 
having denseness. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized ammonia as a reactive gas for sputtering as taught by Takei et 
al. because it allows for formation of a film having denseness. 

6. Claims 92, 93 and 106 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV (U.S. Pat. 5,414,678) in view of Tawara et al. (EP 0 473 492). 

Challener, IV is discussed above and all is as applies above. (See Challener, IV discussed 

above) 

The difference between Challener, IV and the present claim is that the dielectric layer 
being SiNH is not discussed. 

Tawara et al. teach an improvement in the stability and durability can be obtained in a 
magneto-optical recording medium having a multi-layered structure consisting of a transparent 
substrate plate, a first dielectric layer, a magnetic layer, a second dielectric layer and a reflecting 
layer by providing a protective coating film on the surface of the substrate plate opposite to the 
first dielectric layer with an inorganic substance selected from the group consisting of silicon 
nitride, silicon carbide, titanium dioxide, indium-tin oxide, silicon nitride containing hydrogen. 
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silicon carbide containing hydrogen, silicon carbide nitride containing hydrogen, calcium fluoride 
and magnesium fluoride. (See Abstract) 

The magneto-optical recording medium as the subject body of the inventive improvement 
has a multi-layered structure as is illustrated in Figure 1 by a cross section, in v^hich a transparent 
substrate plate 1 made from a poly carbonate resin, polyolefm resin, poly(methyl methacrylate) 
resin and the like is successively coated with a first transparent dielectric layer 2 of silicon nitride, 
silicon carbide, silicon nitride containing hydrogen, silicon carbide containing hydrogen, silicon 
carbide nitride containing hydrogen and the like having a thickness of 20 to 300 nm, a magnetic 
layer 3 of an amorphous ferrimagnetic alloy which is a combination of at least one rare earth 
element and at least one transition metal element in a thickness of 20 to 100 nm, a second 
dielectric layer 4 which can be made from the same substance and has about the same thickness as 
the first dielectric layer 2 and reflecting layer 5 made from a metal such as aluminum, copper gold, 
silver and the like having a thickness of 30 to 100 nm. (Column 2 lines 50-58; Column 3 lines 1- 
15) 

According to the invention, a protective coating film 6 of a specific inorganic substance is 
formed on the surface of the substrate plate 1 opposite to the first dielectric layer 2 or, when the 
first dielectric layer 2 is omitted, to the magnetic layer 3 having a thickness of 10 to 2000 nm or, 
preferably, 20 to 300 nm. The inorganic substance forming the protective coating film 6 is 
selected from the group consisting of silicon nitride, silicon carbide, titanium dioxide, indium-tin 
oxide, silicon nitride containing hydrogen, silicon carbide containing hydrogen, silicon carbide 
nitride containing hydrogen, calcium fluoride and magnesium fluoride. The coating film of such 
an inorganic substance can be formed by the method of sputtering, chemical vapor deposition or 
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vacuum vapor deposition well known in the art. (Column 3 lines 26-41) 

A magneto-optical recording medium was prepared by successively forming, on one 

surface of a substrate plate of polycarbonate resin having a thickness of L2 mm, a first dielectric 

layer of hydrogen containing silicon carbide having a thickness of 1 10 nm as formed by the 

method of sputtering. (Column 4 lines 20-26) 

The motivation for utilizing a dielectric layer of silicon nitrogen containing hydrogen is 

that it allows for increasing the stability and durability of the magneto-optical recording medium. 

(See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified Challener, IV by utilizing a layer of silicon nitride containing 
hydrogen as taught by Tawara et al. because it allows for increasing the stability and durability of 
the magneto-optical recording medium. 

7. Claims 94, 95 and 98-100 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV in view of Tawara et al. as applied to claims 92, 93 and 106 above, and further in 
view of Kugler (U.S. Pat. 5,292,417). 

The differences not yet discussed is the use of AC superimposed over DC, feedback 
control and doping. 

Kugler is discussed above and teach AC superimposed over DC, feedback control and 
doing. (See Kugler discussed above) 

The motivation for superimposing AC over DC, providing negative feedback control and 
providing a doped target is that it allows for production of high quality coatings. (Column 7 
line 15) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have superimposed AC over DC, provided negative feedback control and 
provided a doped target as taught by Kugler because it allows for production of high quality 
coatings. 

8. Claims 96 and 97 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV in view of Tawara et al. and further in view of Kugler as applied to claims 92, 93 
and 106 above, and further in view of Signer (0 564 789). 

The difference not yet discussed is applying a pulsating AC voltage and intermittently 
connecting the carrier to different voltage paths. 

Signer is discussed above and teach applying a pulsating AC voltage and intermittently 
connecting the carrier to different voltage paths. (See Signer discussed above) 

The motivation for utilizing a pulsating AC voltage and intermittently connecting the 
carrier to different voltage paths is that it avoids the need for expensive high frequency generators 
to be included in the circuit to neutralize the electrostatic charge. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized a pulsating AC voltage and intermittently connecting the 
carrier to different voltage paths is that it avoids the need for expensive high frequency generators 
to be included in the circuit to neutralize the electrostatic charge as taught by Signer because it 
allows neutralizing electrostatic charge. 

9, Claims 107-118, 123-125, 130-135, 137-140 and 143-149 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Challener, IV (U.S. Pat. 5,414,678). 

Challener, IV is discussed above and all is as applies above. (See Challener, IV discussed 



above) 

The difference between Challener, IV and the present claims is that the optical thickness 
with respect to the wavelength of radiation is not discussed. 

As to the optical thickness since the optical thickness is given to be in the range of 10-150 
nin which allows for selection of an optical thickness in that range. (Column 4 lines 67-68) 

The motivation for selecting the optical thickness is that it allows for developing a 
magneto-optical recording medium with increased storage density. (Column 1 line 61) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have selected the optical thickness as taught by Challener, IV because it 
allows for developing a magneto-optical recording medium with increased storage density. 
10. Claims 1 19, 120, 126 and 127 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Challener, IV as applied to claims 107-118, 123-125. 130-135. 137-140 and 143-149 above, 
and further in view of Imaino (EP 0 658, 885). 

The differences not yet discussed is the use of lacquer and glue. 

Imaino et al. teach in Fig. 2A a cross-sectional view of medium 12. Medium 12 has a * 
substrate 50. Substrate 50 is also known as a face plate or cover plate and is where the laser 
beam enters medium 12. Face plate 50 and substrates 56, 62, 68 and 74 are made of a 
light transmissive material such as polycarbonate or other polymer material or glass. (Page 4 
lines 3-14) 

Fig. 2B is a cross-sectional view of an altemative embodiment of a highly transmissive 
optical recording medium and is designated by the general reference number 120. Elements 120 
which are similar to elements of medium 12 are designated by a prime number. Medium 120 does 
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not have the rims and spaces 78 of medium 12. Instead, a plurality of solid transparent 
members 122 separates the substrates. In a preferred embodiment, the members 122 are made of 
a highly transmissive optical cement which also serves to hold the substrate together The 
thickness of members 122 is preferably approximately 10-500 microns. Medium 120 may be 
substituted for medium 12 in system 10. Medium 120 may also be made of different numbers 
of data surfaces by adding or subtracting substrates and transparent members. For example, a 
two-data surface medium comprises face plate 50', member 122 and substrate 56'. (Page 4 
lines 35-44) 

Fig. 3 A shows a detailed cross-sectional view of a portion of disk 12 of Fig. 2 A. 
Substrate 50 contains the embedded information in the data surface 90 and is covered by a thin 
film layer 124. Layer 124 is made of a material which exhibits low light absorption at or near the 
wavelength of a light used in the optical system. For light in the range of 400-850 nm in 
wavelength, materials such as semiconductors are used for layer 124. The thickness of thin film 
layer 124 is in the range of 25-5000 angstroms. Layer 124 is preferably spin coated onto 
surface 90. (Page 4 lines 45-50) 

Fig. 3B shows a detailed cross-sectional view of a portion of the disk 120 of Fig. 2B. The 
layers 124' are deposited onto data surfaces 90' and 92', respectively. The member 122 separates 
the layers 124'. There is no need for a protective layer in this embodiment because member 122 
serves as the protective layer. (Page 5 lines 5-8) 

The thin film layers 124 are used to provide desired amounts of light reflectivity at each 
data surface. However, because there are multiple data surfaces through which the light passes 
the thin layers 124 must also be highly transmissive and absorb as little light as possible. These 



12 

conditions can be met when the index of refraction (n) is greater than the extinction coefficient (k) 
and particularly when the index of refraction (n) is relatively high (n> 1.5) and the extinction 
coefficient (k) is relatively low (k < 0.5). Such conditions occur in certain materials over certain 
frequency ranges. One region where these conditions can be met is on the high wavelength side 
of an anomalous dispersion absorption band. (Page 5 lines 9-15) 

Amorphous silicon has been found to be a good material for use as layer 124 where light 
in the wavelength range of 400 - 850 nm is used. The thickness of thin film layer 124 is in the 
range 25-5000 Angstroms. (Page 5 lines 24-25) 

Other semiconductor materials in addition to amorphous silicon may e used for layer 124. 
Any of group IVA elements from the periodic table may be used such as C, Si, Ge, Sn, Pb or 
combinations thereof (Page 5 lines 30-31) 

These semiconductor materials are deposited as layer 124 in a sputtering process. (Page 5 
line 39) 

The motivation for utilizing lacquer and glue (i.e. optical cement) is that it allows for 
formation of optical data medium (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have formed an information carrier with lacquer and glue as taught by 
Imaino because it allows formation of optical data medium. 

11. Claims 121 and 122 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV as applied to claims 107-1 18, 123-125. 130-135. 137-140 and 143-149 above, and 
fiirther in view of Sproul et al. (U.S. Pat. 4,428,81 1). 

The difference not yet discussed is where the dielectric layer is a zirconium nitride layer. 
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Sproul et al. teach depositing a zirconium nitride layer from targets of zirconium in a 
nitrogen atmosphere. (Column 8 lines 25-33) 

The motivation for depositing a layer of zirconium nitride is that it allows for a protective 
hardness layer. (Column 8 lines 18-21) 

Therefore, it w^ould have been obvious to one of ordinary skill in the art to have deposited 
a zirconium nitride layer as taught by Sproul et al. because it allows for depositing a protective 
hardness layer. 

12. Claims 128 and 129 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener, IV as applied to claims 107-1 18, 123-125. 130-135. 137-140 and 143-149 above, and 
further in view of Kugler (U.S. Pat. 5,292,417). 

The differences not yet discussed is the use of AC superimposed over DC, feedback 
control and doping. 

Kugler is discussed above and teach AC superimposed over DC, feedback control and 
doing. (See Kugler discussed above) 

The motivation for superimposing AC over DC, providing negative feedback control and 
providing a doped target is that it allows for production of high quality coatings. (Column 7 
line 15) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have superimposed AC over DC, provided negative feedback control and 
provided a doped target as taught by Kugler because it allows for production of high quality 
coatings. 

13. Claims 136, 141 and 142 are rejected under 35 U.S.C. 103(a) as being unpatentable over 



Challener, IV as applied to claims 107-118, 123-125. 130-135. 137-140 and 143-149 above, and 
further in view of Tawara et al. (EP 0 473 492). 

The differences not yet discussed is the use of SiCH. 

Tav^ara et al. is discussed above and teaches the use of SiCH. (See Tawara et al. 
discussed above) 

The motivation for utilizing SiCH is that it allows for the production of a magneto-optic 
recording medium with stability and durability. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized a layer of SiCH as taught by Tawara et al. because it allows 
for producing a magneto-optic recording medium with stability and durability. 



Response to Arguments 
14. Applicant's arguments with respect to claims 91-149 have been considered. 
RESPONSE TO ARGUMENTS: 

In response to the argument that the person of ordinary skill in the art would not find it 
obvious to combine Challener, IV with Kim because Challener, IV is silent on his deposition 
method utilized and Kim teaches that silicon nitride should be utilized as a protective layer not an 
intermediate layer, it is argued that while Challener, IV is silent on his deposition method he does 
recognize that SiN should be utilized as a layer in the recording medium. Kim teaches how to 
deposit a silicon nitride layer. While Kim mentions utilizing the SiN layer as a protective layer 
Kim does not preclude utilizing his deposition method for depositing SiN as a layer in a layer 
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structure. (See Challener, IV and Kim discussed above) 

In response to the argument that the person of ordinary skill in the art would not find it 
obvious to combine Challener, IV with Kim because Challener, IV is silent on using SiNH layer 
and that Tawara teach that SiNH should be utilized as a protective layer and not an intermediate 
layer, it is argued that Challener, IV teach other materials can be utilized and would encompass 
SiNH since Challener, IV recognize utilizing dielectric as the layer. While Tawara mentions 
utilizing the SiNH layer as a protective layer Tawara does not preclude utilizing his deposition for 
depositing SiNH as a layer in a layer structure. (See Challener, IV and Tawara discussed above) 

In response to the argument that Challener, IV does not teach anything on how to tailor 
the thickness of the intermediate layer in relation to the wavelength of radiation for reading 
information, it is argued that Challener, IV do teach selecting an optical thickness in a specified 
range which is tailoring to meet transmitted wavelength. (See Challener, IV discussed above) 

Conclusion 

1 5 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing date 
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of this final action. 

16. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rodney McDonald whose telephone number is 703-308-3807. The 
examiner can normally be reached on M-Th from 8 to 5:30. The examiner can also be reached on 
altemate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner*s supervisor, 
Nam X. Nguyen, can be reached on (703) 308-3322. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9310. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661 . 
RM 

June 23,2003 




RODNEY G. tCDOWALD 
PRIMARY EXAfefllMER 



